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Abstract of corresponding document: WO 9501018 

A method and apparatus for decoding an 
orthogonally encoded data signal in a noncoherent 
receiver system. The method is referred to as dual- 
maxima metric generation. It comprises the steps of 
sequentially searching for a maximum energy level 
in each of two subsets of a given set of symbol 
indexes and associated energy levels and 
calculating a difference of the two values to form a 
soft decision output value. The two subsets are 
identified by the binary value (either "0" or "1") of a 
given digit of the binary equivalent of the symbol 
index. The soft decision output value reflects a 
measure of confidence of the value of the 
corresponding digit of the original signal The duaJ- 
maxima generator (204) sequences through the 
steps one time for each binary digit of the original 
signal. The method allows the correlated energy 
from multiple receivers to be combined before the 
decoding of the signals, thus further reducing the 
complexity of the circuitry and improving the 
performance of the decoder. 
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D M A is X t- A T ft ffl 5 ft & fc . »ati/U*»fe 1 •? ■i 9 O # IJi. ± ^° X M M & 
m =5r S ^ xcslt. ^ x -7- A7*-^*(c»-rs66ls:W«(i<Ditfe:^tUv>^K» 

X ^ ^ h 7 fJj ft tftffltiit *» T & h . 1 V >f ? o # C7) y\° X 3 £ M (i , 

m 1 , 0 0 0 7 <-h«)>UEilSt«at*. if! rfr 9 *i T 14 , i»l?On 
ft $ tl T S . ff«yXf ACMLT P Nf ■■/ 7' «F Bf PS T <?D il ft 3& * ~t 
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ft A* * £t -t £ * # ft 5 fc ft , 7)H ;U7i-f^ y ^ fi , CDMA#S! 

ft ft -9 (* a 111 8ItEltl.li # f * f\ M t> *> <o 7 x - r -r y ^ t * |» . 
r A A - */ f - fi , y x - -r 4 y co W * * » «' & Si It S 

- -p <r> -ft m T ft ft . Lfc^^t, -/XTAti^i-f^^tfl^^a 

5 , M 6 &»<SO»«tf> ^-f A- i«S it ft § ; t A*S * L U. B*H}?'-fA- 
** ft * . 

k ts . u#ra-fy?-y--7\ *3 i y x 5 - it je £ a s -t ft z. 1 1 j; 0 b# h ^ -r 

A - J/ f - & - * ft < n h fi , K tt * if tf iU « : -f - ft (i 5l £ Sr i> fc -f . * % m 
5r # tr */ x f A Ji . f% fa ;SM A - S" f- O ® m t Ltlti^l-gffi^ttffltS, 

jt£#«««-^'Cfc*-t-ftB*ft«rttfcJ: | 3, c d m a ii s &mmmtcM tx m 

ti*A-<ftlt»JlfKJ:i:J:oTfl*»f'f A-i'f ft JB !B Sr SI ffi t* § . L 
0* o T , JW»Ra«tt7*'-'r-f>^tt, CD M A fi ^ « ffi ft i? "f *> 3c ffi # 
co * «c • * » HT 1 1 H r =5r ^ . 

a 4 « a x r 4 a - is & it . i*2Ja±<ory ; ft*f tttffltiifct 
^ x t is it jati-jtuus. § ^ fc . R**e»asi-cjij#-r*«^ # 

ffl 9>J t*ll«fti»ISfi* J; 3fcL, SK » A ? h i * a * £ 

J* & Lt . A .X ^ A' - >- ?t»t =ff t, iX h . X ^ -f ^'-yf to a, fc t 

* Bfl co it a A ic fi 5? $ *i Jt . rcDMAt/Hiy^f ACijIti, y 7 h ^^ >' 
tHtJ. 1 9 9 2^3 J! 2 1 aifr^)*iiffi5 , 101. 501 
r C DMA-fe/HgyXfA{;i5(t§f^A-yf5iIj fc If -f- ft , 

1 9 9 2 ^4^28 

0%fi<7)*H#Wlg5, 1 0 9, 3 9 0 ftli$tlT^ ft, 

7i»fo/»i^fli, $ ^ Jc ill jf a° ^-SKUtiittn. CD 
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m W >f «7 - 81 ft ffl <o v- x f- <± , *36«fl<ottftAfc:»S£;ft.>fc. r c D M a -fe 

1^10J!8H%fiO*ffl#ftJe5, 056, 1 0 9 ^tHSSiitH4, 

*HW«3ISACllSSnfc, r ft tt * ^ ? h 5 A £5- 7C & Wt il it v X -r A j k 
SI -t & , 1 9 9 0 *2fl 13S«frtf>#QJ« IT" IS 4 , 9 0 1, 3 0 7 f tli^ 
tit^ftiiiCDMAS ffi ti . * -3- - if * * ;H:R44i:PNi'-^y^t 

OcOPNy-yyx»gefflilit t K (J H ' -ir a ¥ ffl Sr W L T *J 0 . £ ft J; 
0 , »«S*tJt^CII4rSJL-ifg#t#a|f*4 (Se«iij;lf« 2 ffl m u 
, " 1 " co m. £ t h tfc 9 " 0 " , " - 1 " fl Sr fc h fir m " l " , * fc li 4? n 

Liat'i^, - co i 5 5: P N ft ^ i± jg S t T ^ ^ . ft 18 t ■/ H^B« J: 5 
3rfflv^«riaiai»fc:»LT. ffiS ffl B§ « * « W (c -tf a ¥ % ft ■* £ ifi . ffi 2 ffi H Si 

x ^ ? h 5 a « m iz a if h iu w m m <r> a *? * j 4 xx-h & & 

CO i -5 lz „ intflte (t m # -T- * 1- «. . ffi co i - ft -9- . -f & 

*> ffl S T » y 4 X ti IS « - 3 »r fig & * -v ^ ^ r- £■ M Hi t" & . 

2 « n S t t-J I X f fl f tl ft S i 5 ' n t I. 1 1 « n I x ^ t - / - t y X 
CO -fe -y h£««T&4£fc#««W£&<»&iXT^*. T U > X 4 X * - ;|/ -f 
> ? , i 964ifcOS. W. JpAftMcU X-^ - X 7 7 'J » - y g >- cQ.t y 
£ Zk ?B ft gg 45I-»64I#,I. mm , 4^6 2 0 0 JaTOifttftfi^<» 
ISCMLtt, SE £ -t- U — x — y X (7) -fe ••/ b AHU <b ix T ^ „ ± f£ "T S 

T ^ v - ;P ff ? [ J fc LTtfflfeftT^i. 

n ij? co ^ sr )V v * P IK to , Bl T co «fc 3 C»K LTftSt 6 i * 5 . 
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W(8)= 0,0,0,0,0,0,0,0 

0, 1, 0, 1, 0, 1, 0, 1 

0, 0, 1, 1, 0, 0, 1, 1 

0, 1, 1, 0, 0, 1, 1, 0 

0, 0, 0, 0, 1, 1, 1, 1 

0, 1, 0, 1, 1, 0, 1, 0 

0, 0, 1, 1, 1, 1, 0, 0 

0, 1, 1, 0, 1, 0, 0. 1 

-)*^y a y-^y;^itli3-FI±, V -4 IV ^ * m Sk ff n co 'ft co 1 O X h & 
«, n ft CO * )\s * m$l. * b V v 7 It , fllfflftS nt"7 f«ni(0y-^y 
X £ £ ^ T ^ & 0 

>- - y * a* £ v> c a# m m iz m -> x ^ h t -t ti a , (t^ixiatBii;) 

nftco^*;^.* n S£ ^ I- U y ? Wt , n « a - H ~> V # >V m PS £ M I h W tt & 

co h* .y h co y JI * ^ ffi co -f ^ t co >- - *r y x f; s & & -f ^ X co i*- - y y x tz m 

ItiitKi^ -1 ^ 2: Jl o ft & £ t ** T S & . f ^ X 0 X h 5 — o cO >' - *r 

y X jfi ?S t $> 0 s ffi co f ^ t co ^ - ^ > -X U . Oi 1 *f 
lz i> m m -r < # "C ft h . 
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<7 t IV is a 3 - H H a. - if II fc it 3fc ft S t t> -f- ft ffl t* # S CO T . ffl 5 
=F»IJS^3t*:k#?l, c n t X '0 * -v ^ is x I" S i 0 ft < L u y 7 f± SI 
HOKtKi^tH. E 3e 3 - K V fi , n - F fi# IB 7 y - j* W K \ Uz H# 

m « iotufiif , ffl 5 ffi W (i ¥ ft ,<g ft 4, fx 8-5 m iHfcSLT*nf:4!3 > 
K 35 3 - F Pal T" & 14 * t & ^ . 

IS 3c *7 4- /V is a -a — F co f ij & £ % %> tz bh> lz , >- X f -A co iM fl % li , M tfi"t & ^ 

* IV is a. 3 - F a. 3 - F is y *■ )V £ v -y 7* tl „ « x if , 3 h" 7 fy> # ;P td , 
± IB W ( 8 ) CO 8 O CO y - *r y X i,Z ~7 -y r f A 1 " T £ & . 3 - F y y 

^ ft £ « A. CO >7 * ;V y^fff ftl^W " ffi "7 -y b y ^ " l± , y X x A CO % it Vk 

tcJ:oTaiRS*i*(t*Hf«r6*vi. jfiU> " 53* y t° y " s -f % fr> % g fjt 

7* n -t x 14 , **oiffl:sfflo«9ft8iKfti&t4; t a* t % & m m je x - * 

ffl w « fa « a s " 3t -7 -y tr y 7"" rn-fe^snfftifcftct fflsn*. z co 
x a * 36 ft n t a . gfts:fx*:ft-ffc#T3jM&§ -? -y b- y?'mt<om m & n n 

^4. * § S # H B S tL T Cc n JE -r - ^ £: U«ft?iii**iRf tiBRT 

r >f a - y x «o ffi SSe x ^ ^ h ? a g ft m -t % *> -fe M « ii . 7 x - 

r 4 y^O»SPSr«g«-tS^ft^1SI»Or-^^mMS--&A-CV%S„ M « # x - 
^ S € ^ , fi * co M ?r § ^" x e » Sr fl II -f 6 J; -5 tc M 0 S T ft T ^ & . ft 3c 
il # ft * )S {= i 0 SE n S ^ ft ^ tf5 ffi ^ € C ^ X . «• x - * S fta (i . * ft 3 

ixfcfc^fcfcTTaettfcfc^vt^ttfcfcfflw-s-i. -e u t # x - ? s ft « rt « 
» k in is (4 a * ffl n fi * n k & . ^ t <o x - ^ s ft « ^> ^ co m m $ *l ^ ft t± 

± 12 t K K L 7° a b x (c ij X . S S? 0 H Id fl x ft 7* n * X {c ^ j£ « tt * i> 
tz h U . intilgakLT^jEfll^lRMSx'-^k**. S^tWidWiiltRig 

^ftm»"C*Sbfflv>feitfc*^, y x x a co il § . ± # § , * * fg * . ti i 
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L ft a* r . ±KLfc^-fr«offl:»x^^h5A5em*fc:*Jv^T, c: <n k ? * 
tfau^. s k 0 ft (± # ft - ? a ft n t" m m s ft & co r . ■?■ co «t o & k -r b ft 

co M L ft ^ j£ £ i£ (t & ft ft fc , MEIftT-^fT$ft&tifg£ffl£;6i*T-oco 

saasafc + s; hi? ^tit l ^ . 

L- ft /J 1 it*l£lli, lfflcofS#&Wifc£f£fflL?. it £ ^ fb ft *- :Mf & 
ftfflJE-r-^fciEiiCSEJ*-*-*, &££ftft^co#&£J;t> f tlST'£>-S>. * % 
cO fij £ (i . S it co ft - 9 5? ft M * « ffl -T 4 >- * ft A ffi JJ * ft § fc ti -fin 1- £ . 

t &&%titziTmto x.v&WTt>h . z <r> -h a a m t . ttwef-^UTftft 

J: 0 . ft^O^fiffi^cofflPx^^' *f m -ft co W Ct*M te ffl ft 
$ ft X o iz & 0 , m ft tJ J; V « K $ ft « ^ , & h V- lz tt fig co iS & ** 3 j£ X' * & . 

r ^A'-yff ft IS fc ft 4 * S£ tfl co 0) 77^ m =5r ft * H r *i . ffi it co ft - * 5 fl 

n a* ft -r ft , ft ft n & jeiiait 4 . # ft - ? ft at ~e « , » js 4 $ 

IW x * « £ £ $ ^ £ ft ft £ s -f' - * CO "T fig tt * S -7 -y t° V ^ CO * ft ? a t ft 

)VAv r v ■? x fit T" 3b § . f Lt, « % ft ft - * S ft m t> co m i^yXiv* y 
ft >y ? x CO ffl m x * ^ «(± . -&st % i\X j< b V v ? ± & ft ft ft tc ft- 16 § ft & . 
> h'J^i>6 ft ? J J S r - ? 4 fi£ $ ft T . f ? t* ft # f t 9! S T' ft f tfStft 

fc ft tft $ ft & . 

* f£ hji r ft ffl § ft h y- b >j v 9 ± a co ft ft co m (i , 2 7c ft ± fi ^ h y -y ^ ± 
KtiTuftfiii. ; co -h m ** , i^igaj^i^ii -t s ft ft tc . se co 1 a <r> 

isy y=f -y ? ^ i y'il t I. x \ /!/« 2 o (?) 7 Hr -y h co ^ ft 

^ f ilt=*S(t6*k*x*A'dfU'<;HitttS(lL, 2 o co ft ^ X ^ ;p dp K A- ffl co H 
Sr It K 4 ^ f- >y 7° is y i$ )V 4 y f >y ? x co ft U - RI fit co W 
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S <n Iff co a A 1~ 'J - m ( " o " iifell " l " co u -f ti & ) c i t t , 2o«t/ 
■fe -y h tf « S<J 3 ft 4 . « W )t Hi # ffi « , tc co fl ^ so *f m -f 4 «f « ffi ft ffi a co R 
S^RffttS. 2 7c ft * fi £ m a tf . iit o fi ^ o # ; W ^ U - «f ic *f L T , £ 

h ffi co m * * st m 
* » w « » a , a w *j j tx sft s a , iBfttiitttiT 

IB IK $ ti X ^ 4 m m * R 0 J *» ^ , AOMfc*****-?. 

h 3 it . #?%mcoMm<7>mm~*sm%ffi&coy n - * - M^D7?i«it 

S L "C ^ S . 

0 4 L v> Hi Sfi P <0 1¥ « $r R an 

ii i £■ # m -f h t , isi/^f A«wf ftfi it^at ft-pixa* p a* « « s 

tiSir^y^f AA s *$tiTva. ii fi x -r a o ft -ft Si loo iz ts ^ x , b 
57< 7 ? f- * + -f - * f -v h 102 ifi n S ^ f 7 M (Mi tf , 9 . 6^f nt" 
•y h / » ) T ft ^ fl: £ It 104 CAJ?ft4. X*?nith57< -y ? *h + * ^ t 
- ? h' 7 h Ii , # a - r - fc: i -o T r - * £ £ & $ ix # ^ v ft # & r - ? . £ 
<7> 2 CO * -f 7° CO r - ^ ffl -o- *> -ii' £D -f ti ^ 2r is tf i t ^ T I l> » « # -ft H it 10 
4 tf . ^tcff^^ti^T 1 '-^^^ stf ;P co t - * f -y h A. CD « * fl ^ -ft £ f£ it 1- & 

, H 36 $ ^ W # "ft * T- , h 7 7 J V 9 * * * )V -T - ^ t* -y h 102 T - ^ V > 

rii )V iz ft ^ it f S . i55 i tf \ W -it H B 1 04 14 , ( 9 . 6 * n t" .y h /' # « Jt * 

T S ft $ tL tz ) h 7 7 ■< -y 7 -f- -V -"f - ^ t" >y h 102 & , 1 -r — H'y 
T - ? v v d< )V ( 

^ t> 1 / 3 ) CD IH 5e $ tl « # -ft * V ft *r it 'f h CO T . if ^ -ft 3S X 104 Ii 2 8 
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. 8 o is y ;K )V / fp <r> it * X f — 9 is y # )V 1 06 & ffi ^ f S , 

f LtfWyy ;K ^ 106 li y ? - 0 - 7' m H 108 A ? j £ ft £ , O?- 
U - y g a 1 03 O 7' n 7 ; , is y )V V < )V "C , A^fifcf-^yy^iHO 

6 y^-y»rts fl >r > ^ — y - 7 ^ * 1 08 x\% , =f - 9 y y # )V<nf&> 
£ ft &> ft ft ^ x r n v ? t a jg ^ & f? 51 1 . ^' - ^ ^ ^ ^ ^ ** 1M;A A § ft 
& * fr 90 ifi n r ttSfcSiiS i 5 r - £ y * \jv ifi ft n ft c7) Q a K a * § 
ft I) . ff JiJ fr^tCSC**J:9t, t* - 9 is y # A* ** fif yij ft o fit S tf> fl * 
tc ffi * * ft I) ♦ a fit , 1f^J(±W<0»t*U^fffe*i-6jE35r fir Jfl T £ # . 31 Wi 
WKAflSftSiN > ^ - li ^ y r - ? ^ >" * ^ ra CO ffi # -f y 9 - V - 7 SE 81 Sr 
41 M £ it £ ft ft , ffi « f? 3*i »»S:jllS?t-&itfc , rS&. ^^>J-y?*i 
ftf-^yy^/Hl(3 tt v A * 2 ft ft £0 IrT t "r' - 9 is y # : fl, jfs { M i «\ 2 8 
. 8^ny>^/|// & ) TMy^-'J- y S S 108 h ffi # § ft S . ff yij K J; 0 
21 5t £ ft £ , x - ^ S> V # )V co 7 u .y 9 co =f> ft ft ft ft X ti , ^ ft 5£ ft 
ft ft -ft $ CO j£ fl y a v 9 n ft 36 ft ft ft * yr^TSSS^fif-^^y # 
CO ft A R t f# ^ ft & B Mi . x - ^ y ^' ^ 1 06 i«2 8. 8 a ^ y ^ 
Af^^Jtt^T^ ^{L^B104 & itJ 3 ft ^> ^ tf . f-^y y^/H06 ^ ffi ff 
^ I) ft ft c?) ft ft ^ ft ft S A ^ Tf (i2 8 . & * U is y # !V / & fo h . § 

»f , m m y p v ?<offtgi6fe 

ft ft A S A* 2 0 S U fp V h htz h M . f - 9 y y # c?) y n y 9 co f ft ft ^ ^ 
ttU'it 2 8. ^ tfo 2 0 S g? ffif T" ^ , 18X32 ft jrj 

cof* > ^^'j-yjixtf-^y itomo »i . v ^ 7°^aii2 a^i 
§ ft § 0 v ^ r ii 112 ii , ^^'j-rjtifcf-^y #ynio 

S^IJn-F^y - y>-^114 { CPU i fcf, 64r5^t^i/A3-M f# 
So m l «\ 6 4 774EJ:i-Hi^-f CB^T, >f V * - U - y § ft ft r - 
9 is y # )V 110 « N eo^f^^y^^/KO^y b^atfefcC 6 4 ffi 3c 3 - 
H ^ A> - i M Vi L X 6 o ^> -fe y h iz '/ tV - Tit $ ft & * Z ft A> <0 6 4 ffi 35 3 - 
H i± . ^ * ^ x a — F fir CO 1 ft & ft ii 1 ^fj X h %> <k 3 4 6 4 X 6 4 7 y V 
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~ )V ft ?ij H> <T> •> *■ )V y- a =? — F £ M IB L T ^ & i t & St i Ln, v -y 7* IS * 1 1 
2 44 . IS 5£ £ ft ft it * ( #!l £ t£ . 3 0 7. 2 ^nyy*'^/fJ)) coA^Jf-^y 
yiK/UlO £WJ6 L T V> ft •> * )V is a a - F CO is - jr yx 114 £ & j} ~t ft . 

3ft, il ft is X -f A CO $Z M M ft in 1 6 (c A 7'J $ ft ft „ >- - y- >- X 1 1 4 {4 , M ft -f- 
-v * ;l/ 5r fl- L T ft -T ft ft ftt:S|gI117 J: 0 Hi M Z ft . 7tn ^ g£ Iffl *r ~ 
^ 121 tLtfiA^ffi^SiiS. T i~ xi 7 ^ III] t* - * 121 (i , R F 5M ft « ft * 

m m « ii9 4 o x& a § ft . mm * * ^ 120 ^^t"ca«-f-4fc*fcgis« 

^ T 7 / f t 118 
« ft $ ft £ . 

S PI S 1 17 J4 , * & ft 3 — K (HiKPNa-M T >- - ^ V x 1 14 £ fig; 
llEtSitfcJ: o . ^ 4 ? y- - *r y x 3 - h* # ffj fi£ ft ^ ^ ? b 5 a ii ft ffl k 
, y- - ^ >• x 114 S Mlt |i C i L^. *£« a - H 14 . ^-f«IS!^y 

r / fp ) X" SJ^iiSil© -x - if' 3 - F T * & . if <?a -1- - if ifi M ft * -v * ;U 1 2 

o HUffffth?7^ f ^/i-f-f t'-y h jiii « m m a £ t> 

ft £> -T (7) tjE X. T s Stl e « 3. - If 3 — F (4 , ft-ftf77 ^ 7?f ^MWl/f-^ 

f y hU?7y7^tKt 1^ a ft 1-*r BttSIiW IB « tt Sr ?S 

■ft S . $ ^ t , I f* r 4wu 4 Q -7- -v * )V 3 - F $& ffic y- - *r > x $■ ife Eg; -f & 
ft «> f= , a^KHO-HS ( I" l^ia^-FhitlLtlu) fc 4 0 

, 3. - if 3 - F *£ «I 8F # ■ft r - 9 h* -y F ( t" ^fc^x-^^^ ?K ;F ) ft. 
I) . I -7- * * ^ ti 4 y Q f- A' * 3 — F fit |J[ y- — ^ V X (4 . y- 3f V F *t CO ^ V 

^ fjg -f * ft s 1 ) ^ $ jh § i> . y- ^ v f as 73 ft ^ u . a ft ^ ^ =t- /H20 *j tt s 

1- 5 7 ^ -r y 7 -f- >r * iV r - ^ tT 7 102 SOiSffSr^^^^^-hf-ftft*^, iH fa 
« 119 Ci!), ^ It $ ft s ^yPU7<;HMJti, R F ffl «» t 35* $ ft 
. mmzti* 7<;^5J1M 1 * LT7yr+ll8 t±OSc»Sft*. 
IflyXf AOSiSSl24 14 . 51 ft -7- A> * JH 20 *> CO M 
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m & m x ^ 7 h -y a ft # & r >- r + 123 BUfits, * fi as 124 »± , it 

£ 7 -r )V 7 L . SIL, RFffla»*»(S»3e»-rS5S«*127 a^flUSSftTV** 
. § ft £ S fit 18 127 Si , -r ~ * -if y r /V125 Sr fS PI 313 122 A — 122 N o -te -y h fc 
§1 & £ ft £ , -f ft Jg ft ft fi lb * ( 01J t fef , 1 . 2 2 8 S^i't>7)l'/# 
) §ft£S?ftfs^ H^T'/l'tJ . ftM8K122 A - 122 N U: * ft ft , x 

— ^ Sr S15 130 A -130 Ntajfl. * ft M * *i J: 3E» « tf> *N4 , 

w - * * ft HRoffl»£ffifl!LT, " 7 4 y # - " tir »f ^ - t # -c $ & . 

# mill Mi 22 a -122 Nta. a mm a 126 ** s f-;tyr;n25 iz&tti 
x ^ 5 fi m <?) ft £ m m t« - t a* a * l ^ . m m 1 22 a - 1 22 Nta, « ft 
s ft fc -9- y r n #**js^itft3 - h ft Jt tx ft u & tfc n - h t m m m a 126 cj: 

0 ffl W § ft s i t ± 0 , ft ffl -9- y 7° ;u fi ft J; tx S A ffi -9- y 7° ;u fi ^ # , a 
4Ltafet$fi5 t ts % > t T # h ft & 5* & Wc £ ft H fi ffl 128 ft iy'ift fi 
ffi 129 ft -9- y 7° ft ^ si , ft jg ft h ft & it * ( 3 ft & a X ^ 7 h 9 A ff ^ ft 4 
-3«t>7^«y-^-yx^', HlSii|.-^f-ny7;K;J: 0 £ § ft 6 
=t -) ic , ffl £ if 3 0 7 . 2 =*r n -9- y 7° ;U / # ) T' 1?" y $ ft & . 

# ft Pj §15 122 A -122 N £> , fl(fttfl28 ft J; tX It 1h fi ffl 129 ft if y 7° ;1> ft # 

#\ S ft >- x -r a co m m -f h m it Sfl 1 30 a - 1 30 N'\»:fcWfc:tti:ft£ft4. fS 
•t co * ft ? ft ti . y r a> ft # 128 ft j; ix 129 Sr # -J t - y y h m as u t 

ft S T ~ 7 b" -y h 1 60 A - 160 Nt^ltS. V y T H ^ 12& ft «fc IX 129 fi 

^ ft -f- 4 *> , -9- y r ^ fg * <o ^ ft g ft ^ ft ^ ft $ co y iv - r ( m z. (f > 6 4 
fy7;H«^iK7) , -eft-eftiSXa-HXflliia (fliB, 117/7 
132 ftJ;tX!34 Mi m fc A 7J S ft l> . * 3E a - K 3? » K B 132 

ft j: ix' 134 ti , ^ ft ^timmco^mmm tu a tm 133 ft «t 1x135 ,n ti -r ^ (M 

i. (f .. 6 4 If > 7° /!/ ft CO ^ ;U ~ 7" tfi 7s 7J § ft ti m S , 6 4 cO ^ ^ H S ffi 7J ft # tfi 
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